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Abstract
Aim: To identify, evaluate and summarize evidence from qualitative, quantitative and 
mixed method studies conducted using age suits or other age simulation equipment, 
with health and social care students.
Design: Convergent segregated mixed method review design as outlined by the 
Johanna Briggs Institute.
Data Sources: CINAHL (+ with Full Text), MEDLINE, PsycINFO, PubMed, SocINDEX, 
Web of Science, Cochrane Library, Emerald Insight, Proquest nursing, Science Direct, 
Wiley Online and BioMed Central (January 2000–January 2020).
Review methods: Convergent segregated synthesis was used to synthesize evidence 
from the studies and the MERSQI checklist used to appraise quality.
Results: A total of 23 studies were reviewed: one randomized control, two post-test 
only randomized control, three quasi-experimental, 15 one-group pre/post stud-
ies and two qualitative studies. Of the seventeen studies carrying out inferential 
statistics on attitude scores post intervention, 11 reported an improvement, three 
indicated no significant change and three reported worsening scores. Key themes 
included use of appropriate scales, type of equipment used, location and length of 
interactions, debriefing and contextualization of interventions in broader teaching.
Conclusion: The impact of ageing simulation interventions on health and social care 
student's attitudes to older people was predominantly positive. However, further 
high-quality research is warranted to understand the optimal use of such interven-
tions in the context of health care for a growing ageing population.
Impact: It is important health and social care staff have appropriate knowledge and 
training to enable them to provide high-quality care to older people and challenge 
potential ageism in the system. This review adds to the body of work around the use 
of simulation and experiential learning to educate health and social care students 
about ageing and ageism. It also offers recommendations for using ageing simulations 
effectively to inform attitudes of prospective professionals who will influence future 
health and social care.
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1  | INTRODUC TION
Simulation-based clinical education is a useful pedagogical approach 
providing nursing students with opportunities to practice their clin-
ical and decision-making skills through varied real-life situational 
experiences, without compromising the patient's well-being (Kim 
et al., 2016). The value of simulation-based education has been ac-
knowledged for some time; in its report ‘150 years of the Annual 
Report of the Chief Medical Officer: On the state of public health 
2008’ (Department of Health, 2009) it was suggested that simula-
tion should be ‘more fully integrated into the health service’, provid-
ing an impetus for the growth of simulation in the UK.
Aside from its clear role in enhancing the effectiveness of teach-
ing procedural aspects of the core medical training curriculum, 
simulation-based education also offers an opportunity to deepen 
understanding and awareness of the importance of non-technical 
skills, such as communication and ‘human factors’ in healthcare de-
livery (Purva et al., 2016).
1.1 | Background
In the United Kingdom (UK), the percentage of the population aged 
65 and older was 17.8% in 2015. This is estimated to rise to 23.6% 
by 2035 and those over 90 totalled over half a million people in 2015 
(Office for National Statistics, 2013). The impacts healthier lifestyles 
and modern medicine have had on society have been hugely suc-
cessful and should be celebrated, however they are also leading to 
a rethink in how health and social care can be provided to an ageing 
society (Oliver et al., 2014).
Whilst many people will age well, living long, healthy, indepen-
dent lives, it must also be recognized that with increasing age comes 
a greater likelihood of living with disability, frailty and co-morbidity. 
Consequently, the rise in older people with disabilities or comorbidi-
ties, may have significant impacts on health and social care systems; 
the impact of this compromised longevity may vary across coun-
tries, however, it is a complex picture (Bloom et al., 2010; Breyer 
et al., 2010; Payne et al., 2007). Nevertheless, there is a growing 
need for knowledgeable and committed staff in geriatrics, but 
also across all disciplines, who have been trained and educated in 
programmes where caring for older people is fully embedded (Liu 
et al., 2013).
These changes in health and social care needs are set against 
a background of UK and global shortages in qualified healthcare 
professionals, with an increasingly impact of the ageing workforce 
in health care paralleling the ageing demography seen in society 
(Christie & Co, 2015). Further, the low numbers of professionals look-
ing to work with older people and the perceived unattractiveness of a 
career working with older patients versus younger populations have 
exacerbated the situation (Gonçalves, 2009; Samra et al., 2013).
Ageism and ageist attitudes amongst health and social care 
staff are well documented and often most prominent where there 
are tensions in the system, e.g. where there are most older people 
(Binstock, 2010), although the picture is complex and often contra-
dictory. Rush et al. (2017) reviewed the literature relating to nurses’ 
attitudes to older people and their care and reported study partici-
pants held both positive and negative attitudes, sometimes concom-
itantly. However ageism among healthcare professionals can impact 
patient's health and well-being in later life (Kagan & Melendez-
Torres, 2015; Lamont et al., 2015) and assumptions regarding de-
cline can lead to restrictions accessing medical information and 
treatment options (Burnes et al., 2019) and reduce independence 
and decision-making (Askham, 2008; Courtney et al., 2000).
Whilst experiential education is recognized to play a significant 
role in the development of positive attitudes towards the care of 
older people (Koh, 2012) and student nurses identify knowledge as 
fundamental when providing care (Celik et al., 2010), nurse educa-
tion often focuses on abstract concepts and theoretical ideas more 
than practical experiences (Deasey et al., 2014). Ageing simulation 
equipment enables students to undergo experiences which poten-
tially affect older patients and by asking the learner to act the role 
of patient this may be more effective in developing greater empa-
thy (Bearman et al., 2015). Ageing simulation equipment is used to 
describe a variety of methods and props designed to enable partic-
ipants to experience physical and cognitive aspects of ageing, for 
example age suits (see Table 1), ageing games which include ageing 
simulation equipment and locally developed apparatus to model 
the effects of ageing. In conjunction with conceptual and theoret-
ical teaching, simulation can help to challenge ageist attitudes and 
behaviour.
The non-academic literature suggests that many hospitals 
and universities have invested in ageing simulation equipment 
(Millett, 2014; Platell, 2014; The Press Association, 2011) however 
its use has remained piecemeal and a limited number of research 
studies in this area have been published to date. Age suits which 
use a range of materials to, for example, restrict movement of the 
knees, elbows, back and neck and goggles to simulate a range of op-
tical conditions vision, have been developed over several years and 
were primarily used by car manufacturers to ensure their vehicles 
met the needs of older drivers (Hitchcock et al., 2001; Steinfeld & 
Steinfeld, 2001). See Table 1 for a description of commonly used er-
gonomically designed age suits. Latterly, these suits have continued 
to be developed and the field of application has widened consider-
ably (Cardoso & Clarkson, 2012).
Nevertheless, there is little published literature on the effective-
ness of age simulation equipment in increasing users understanding 
K E Y W O R D S
age suit, ageing, attitudes, education, empathy, experiential learning, health and social care, 
nursing, simulation, systematic review
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of the possible physical and sensory changes in later life, or the 
impact of using an age suit on attitudes to and empathy for older 
people. This paper aims to review the current research in the field 
covering the use of age suits and age simulation equipment with 
healthcare students, to better understand the impact of using ageing 
simulations in health and social care.
2  | THE RE VIE W
2.1 | Aim
The aim of this review was to identify, evaluate and summarize the 
available evidence from qualitative, quantitative and mixed method 
studies conducted using an age suit or other age simulation equip-
ment, with health and social care students.
The review aimed to answer the following question:
• What impact does the use of age suits or age simulation equip-
ment have on the attitudes, empathy and anxiety levels of health 
and social care students regarding their interactions with older 
people?
2.2 | Design
This review employed a convergent segregated mixed method re-
view design as outlined by the Johanna Briggs Institute (Lizarondo 
et al., 2020).
2.3 | Search methods
Twelve subject specific databases and journal databases relevant to 
nursing, health care, education and social science were searched. 
TA B L E  1   Description of ergonomically designed age suits
Overview of ergonomically designed age-suits
Age suits are made up of modules of ‘equipment’ that can be used individually or together to simulate the experiences of some older people. 
These can include:
• Weighted body vests, ankle and wrist weights to simulate muscle loss in older people
• Elbow, knee and neck braces of different strengths to simulate joint stiffness, or in some cases straps and exoskeletons to restrict movement. 
Gloves to simulate hand stiffness.
• Goggles/glasses simulating eyesight changes in older age and specific eye conditions, e.g. macular degeneration
• Ear defenders and tinnitus simulators to mimic the effect of hearing loss/changes
• Unsteady/oversized shoe covers to replicate an unsteady gait.
• Gloves to simulate nerve damage in fingers
• There are also additional elements such as full leg brace, arm sling, walking stick to replicate the possible effects of having a stroke. Further 
back nerve damage simulators can be included.
• There are a small number of suits which have been developed to include an exoskeleton which can include computer controlled joint 
movement, and augmented reality headsets, however these suits are highly specialized and expensive, and may not provide a large enough 
return on investment to make them suitable for use within University simulation training programmes.
Description of current ergonomically designed age suits
AGNES (Gain Now Empathy 
System)
Developed by MIT AgeLab researchers (2005) to simulate motor, visual, flexibility, dexterity and strength of 
someone about 75 years. Helmet, goggles, ear plugs, cervical collar, gloves, wrist orthosis, orthosis for knees 
and elbows, foam shoes. Elastic straps between helmet and belt, belt and ankles, belt and wrists
Genworth R70i Produced by Applied Minds LLC—considered most evolved suit at the time (2016). Exoskeleton controlled by 
computer in the back and a virtual reality helmet to simulate hearing and vision disorders. Force added to 
joints—experience shown to others by means of LED colours. Multitude of stimuli—participant experiences 
disorientation and may fall. Controlled wirelessly by operator to vary age related ‘deficiencies’
GERT— (Gerontologic Test 
suit)
Produced by Produkt + Projekt Wolfgang Moll in Germany. Includes special modules for specific conditions. 
Not aimed at achieving specific age but ageing 30–40 years and this is adjustable. Includes weighted vest, 
ankle and wrist weights, neck brace, knee brace, elbow brace, ear plugs, goggles, balance shoe covers, and 
other modules, e.g. for stroke, tinnitus, kyphosis, and nerve damage to cover a wide range of conditions.
PAUL suit— (Premature 
Ageing Unisex Leisure)
Developed locally in New South Wales, Australia to simulate a wide range of functional losses in the wearer 
including joint restriction, hemiparesis and sensory losses (visual and hearing deficits). The suit consists of 
tightening straps on the trunk and limbs of the suit and wearing props such as earplugs, gloves and specially 
prepared glasses.
Sakamoto suit ‘Overall’ type suit with belts and straps which can be adjusted, goggles, ear plugs, gloves, weights—ankle and 
wrist, cane.
Third Age suit Designed in 1990 by the Ford Motor Company to understand difficulties older people may have getting in and 
out of cars. Includes weighted vest, eye goggles, leg weights, elbow and neck restrictors, ear coverings and 
straps to simulate kyphosis of spine.
4  |     EOST-TELLING ET aL.
These were: CINAHL (+ with Full Text), MEDLINE, PsycINFO, 
PubMed, SocINDEX, Web of Science, Cochrane Library, Emerald 
Insight, Proquest nursing, Science Direct, Wiley Online and BioMed 
Central. The databases were searched for all records between 
January 2000 and January 2020.
Studies were required to meet the following criteria for inclusion 
in the review:
1. Written in English
2. Full text article available
Duplicate articles and those considered unrelated to the current 
review were excluded by title and abstract. To increase the scope of 
the review and ensure relevant papers were identified, the reference 
lists of all retrieved articles were hand searched.
2.3.1 | Inclusion criteria
Inclusion criteria for this review were: original research studies that 
reported the use of ‘age suits’ or other age simulation equipment, in 
health and social care settings, conducted between 2000 and 2020. 
The review considered quantitative, qualitative and mixed methods 
studies. Studies were excluded if they did not report any outcomes 
from the activities undertaken, they were written in a language other 
than English or if they were not in a health or social care setting.
2.3.2 | Search terms
The review involved keyword searches of online databases. Search 
terms used covered each aspect of the review and search terms were 
combined as described in Table 2.
2.4 | Search outcome
The databases were searched using the search terms, as described 
above. Articles identified as potentially relevant from the title were 
retrieved and the abstract read. If after reading the abstract they 
were still deemed relevant, the full article was retrieved to be re-
viewed further. The PRISMA study inclusion process used in this re-
view is detailed in Figure 1.
Data including authors, year, aims, location, population, study 
design, equipment used and intervention design, attitude and other 
scales included and results were extracted from the eligible papers 
and entered into Table 3. Two authors reviewed the papers and 
agreed on those to be included in the review.
2.5 | Quality appraisal
The included papers used a range of approaches and data report-
ing and were appraised for quality using the Medical Education 
Research Study Quality Instrument (MERSQI) (Cook & Reed, 2015). 
This is a validated 10-item scale covering six domains: study design, 
sampling, type of data, validity of evaluation instrument, data analy-
sis and outcomes. Quality appraisal was conducted independently 
by two researchers and consensus through discussion was reached 
on the final scores.
2.6 | Data abstraction and synthesis
Quantitative and qualitative data extraction was completed by two 
researchers, using the relevant JBI data extraction tools and details of 
each of the papers included in the review were entered into Table 3. 
The extracted data included the author(s), year of publication, study 
aims, intervention, location, participants, research method, simula-
tion equipment used, the research tools employed and the assigned 
MERSQI score for quality appraisal. Additionally, the outcomes of 
the research were extracted into Tables 5–7 for further appraisal and 
a descriptive analysis of the studies was completed to give an over-
view of the interventions, contexts and participants.
3  | RESULTS
An initial search of the twelve databases included in this review pro-
duced 124 studies. After removing duplicates and studies identified 
i Age suit: "ag* suit" OR "ag*-suit" OR "ag* simulation" OR "ag* game" NOT "agent"
ii. Health and social care: healthcare OR "social care" OR "health" or "nurs*" OR "doctor*" 
OR "care assistant*" OR "medic*"
iii. Attitudes: attitude* OR opinion* OR feeling* OR thought* OR view* OR concept* OR 
belief* OR understand* OR knowledg* OR empath* OR aware* OR perception* OR 
compassion* OR toleran* OR insight* OR comprehen*
iv. Ageing: "age* population" OR geriatric OR age* OR elder* OR old* OR senior* OR 
"advanc* years" OR "aging population" OR aging OR agei*
Note: Search terms were employed to identify relevant literature in each of the areas, and 
subsequently combined, initially to include all search terms, i.e. search #1 AND #2 AND #3 AND 
#4, and sequentially to include Age suit search terms plus any of the other search areas, i.e. #1 
AND (#2 OR #3 OR #4).
TA B L E  2   Search terms used to identify 
relevant literature
     |  5EOST-TELLING ET aL.
from their title and/or abstract, as being outside the scope of the 
review, 53 studies remained. Subsequently a full review of these ti-
tles against the inclusion/exclusion criteria, 23 studies were included 
in the review. References and citations of the included papers were 
checked for any further relevant papers; however, none were found 
and therefore 23 studies were included in the final data extraction 
and analysis (Figure 1).
3.1 | Study characteristics
Most age simulation studies included in this review took place in the 
USA, see Figure 2, with only two relevant studies in the UK. Limited 
numbers of studies have also been conducted in other countries 
across Europe, South America, Australasia and Asia.
Most studies collected quantitative data, 13 studies (57%) or 
used mixed methods, eight studies (35%) and two studies gathered 
only qualitative data. Study designs included quasi-experimental 
using pre and post intervention data both with a control group (five 
studies) and without a control group (11 studies), post only data with 
a control group (one study) and without a control group (four stud-
ies) and thematic analysis for the qualitative data (two studies), see 
Figure 3 below. The most common study design was a controlled 
pre/post design without a control group. Two studies were longitu-
dinal in design.
Studies were published across the time period included in the 
review, 2000–2020, with most studies conducted after 2015. 
Sample sizes for the included research ranged from N = 16 to 
N = 625, with studies most commonly recruiting between 51-100 
participants, see Figure 4. Participants were often students from 
health and social care or medical faculties, predominantly nursing 
students (Figure 5).
Data from eleven different validated scales were reported in 
the studies and five papers documented using their own locally de-
veloped scale/tool, which had not been validated, to collect data, 
see Table 4. Four studies did not employ scales and were either 
F I G U R E  1   PRISMA study inclusion process
Records identified through 
database searching 
(N = 124)
Additional records identified 
through other sources 
(N = 10)
Records after duplicates removed 
(N = 76)
Records screened on abstract 
(N = 70)
Records excluded on abstract 
(N = 17)
Full-text articles assessed for 
eligibility 
(N = 53)
Full-text articles excluded: (N = 30)
Did not indicate use of ageing 
simulation equipment
Did not focus on target 
population
Outcome measuresnot reported
Not in peer reviewed publication
Full article not in English
Studies included in review 
(N = 23)
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qualitative or included a reflection on the activity only. The Aging 
Semantic Differential scale (ASD: Rosencranz & McNevin, 1969) 
was the most frequently employed scale, used in five studies, whilst 
Kogan's Attitude Towards Older People Scale (KAOP: Kogan, 1961) 
scale was used in four studies and Palmore's Facts on Aging quiz 
(PFAQ: Palmore, 1977) and Maxwell-Sullivan's Attitude Scale 
(MSAS: Maxwell & Sullivan, 1980) were each recorded in three pa-
pers. Jefferson Scale of Empathy (JSE: Hojat et al., 2001), Anxiety 
about Aging Scale (AAS: Lasher & Faulkender, 1993), Kiersma-Chen 
Empathy Scale (KCES: Kiersma et al., 2013) and the Aging Simulation 
Experience Survey (ASES: Chen et al., 2015b) were reported in two 
studies each and Approaches to dementia questionnaire (ADQ: 
Lintern, 2001), Sander's Semantic Differential Scale (SSDS: Sanders 
et al., 1984) (SSD) and the University of California at Los Angeles 
Geriatric Attitudes Scale (UCLA-GSA: Reuben et al., 1998) were 
each used in one study. The results of the studies comparing inter-
vention and control groups are presented in Table 5 and those from 
single group pre/post intervention studies in Table 6.
A single randomized controlled design study was included in this 
review (Henry et al., 2011) where participants completed a range 
of scales; the Anxiety about aging scale (AAS, anxiety), Aging se-
mantic differential scale (ASD, attitude) and an adapted Maxwell and 
Sullivan survey (AMAS, empathy), both pre and post intervention (an 
adapted version of the Aging Game). Repeated measures ANOVA 
tests on anxiety (AAS), attitude (ASD) and empathy (AMAS) scores 
did not identify significant differences between the intervention 
group (IG) and the control group (CG), or in either of the groups. 
However, thematic analysis of reflection papers as part of this study 
identified differences between the IG and CG: the IG reported they 
had been able to feel like older adults and were able to apply infor-
mation they learned, whereas the descriptions from the CG were 
more ‘matter-of-fact’. Reflections by the IG were also more often 
empathetic than those from the CG.
Two studies employed a randomized controlled post only design, 
(Diachun et al., 2006; Moriello et al., 2005). In the Diachun et al study, 
data were collected using Palmore's Facts on Aging quiz and analysis 
split into the domains of knowledge, attitude and interest in geriatric 
medicine. No overall quiz score was presented. Data collected im-
mediately after the intervention showed that the IG demonstrated 
a higher level of knowledge than the CG, nevertheless this gap had 
disappeared 1 year later and the intervention group's level of knowl-
edge had dropped to that of the control group. No significant main 
or interaction effects were found in the attitude scores and although 
interest in geriatric medicine was higher immediately after the inter-
vention, by the 1-year follow up this had significantly reduced for 
both the intervention and control groups. Moriello et al used the 
Facts on Aging quiz and reported a significant difference between 
IG and CG group scores at one week after the intervention with the 
IG scoring higher. However, there was a significant interaction effect 
between time and group and at 10 weeks the IG scores had dropped 
to near the level of the CG, whilst the CG scores had not changed, 
thus resulting in no significant difference between the groups.
Of the three non-randomized controlled studies in this review, 
two found an overall significant increase in attitudes towards older 
people post program in the IG (Seung, 2017; Yu & Chen, 2012), but 
no significant difference between attitude scores of the IG and CG 
groups post intervention. Chen et al also reported a significant dif-
ference post program in the IG’s knowledge about ageing and sig-
nificant differences between the IG and CG knowledge scores post 
intervention. However, there was no difference either within or 
between groups on motivation to care for older adults. The third 
non-randomized controlled study (Lucchetti et al., 2017) compared 
two intervention groups (Experiencing Aging, EA and Myths of 
Aging, MA) against a control group, CG. They found mixed results 
pre and post intervention, both positive and negative. The EA in-
tervention was associated with significant worsening of attitudes 
towards older people on UCLA-GDS score, more negative opinions 
on the PFAQ and worse attitude towards older people on the MS at-
titude scale, but a greater empathy score on the MS empathy scale. 
Conversely the MA intervention resulted in an improved attitude to 
older people on UCLA-GDS, more positive opinions and knowledge 
on the PFAQ and a more positive attitude on the MS attitude scale, 
but no change on the MS empathy scale. The MA group was also 
significantly different to the CG in UCLA-GDS, PFAQ and MSAS and 
further, significantly different to the EA group on the same mea-
sures, post intervention when controlling for changes in score.
Of the 11 pre/post intervention without control studies in this 
review, eight reported a significant improvement in attitudes to 
older people, using a range of scales (Booth & Kada, 2015; Chen 
et al., 2015a, 2015b; de Abreu et al., 2017; Evans et al., 2005; 
Fernandes et al., 2019; Halpin, 2015; Varkey et al., 2006). One 





Aging Semantic Differential (ASD) 5 22
Kogan's Attitude Towards Older 
People Scale (KAOP)
4 17
Palmore's Facts on Aging quiz/
Adapted Palmore (PFAQ)
3 1
Maxwell-Sullivan's Attitude Scale 
(MSAS)/Adapted MSAS
3 13
Jefferson Scale of Empathy (JSE) 2 9
Anxiety about Aging Scale (AAS) 2 9
Kiersma-Chen (KCES) 2 9
Aging simulation experience survey 
(ASES)
2 9
Approaches to Dementia 
Questionnaire (ADQ)
1 4
Sander's semantic differential scale 
(SSDS)
1 4
UCLA Geriatric Attitudes Scale 
(UCLA-GSA)
1 4
Non-validated/local scale 5 22
No scale utilized 4 17
Note: (note some studies used more than one scale).
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study (Robinson & Rosher, 2001) found no overall difference in 
attitude post intervention on the ASD, but did find a significant im-
provement on the instrumental subscale which related to attitudes 
to older people's ability to improve, change and pursue goals. The 
final two studies employing this methodology (Henry et al., 2007; 
Kwon et al., 2017) found a significant worsening of attitudes to 
older people. The Henry et al. study also found that anxiety levels 
rose post intervention. The Kwon et al. study was longitudinal and 
although recorded attitudes worsened straight after the interven-
tion, this study also included a follow up sharing of experiences in 
small groups. Two weeks after the intervention and post the fol-
low-up groups, attitudes were more positive and were significantly 
improved over both the pre and immediate post intervention. Two 
studies also measured empathy (Chen et al., 2015a, 2015b) and 
found a significant increase in empathy towards older people after 
the intervention.
Four papers employed a pre/post intervention without con-
trol design but reported only descriptive findings about atti-
tude, empathy and knowledge changes (Bennett et al., 2016; 
Chen et al., 2011; Lavallière et al., 2017; Tremayne et al., 2011), 
although one paper offered objective measures of physical dif-
ference when wearing an ‘age-suit’, e.g. gait, balance, flexibility, 
which are important measures but not the focus of this current 
review. Findings from these studies, other studies including de-
scriptive elements and the themes identified in the two qual-
itative only papers (Eymard et al., 2010; Qureshi et al., 2017) 
are summarized in Table 7 below. Qualitative findings indicated 
that ageing simulation experiences helped participants to under-
stand the challenges older people can face. In addition and in 
contrast to some of the quantitative findings, the data showed 
that the simulations increased empathy and participants re-
ported developing a more positive attitude towards caring for 
older people. Nevertheless, it would be interesting to evaluate 
whether these findings are borne out in practice. There were 
however some negative findings reported about increased anx-
iety towards ageing.
3.2 | Study methodology
Study methodology of the papers included in this review mostly 
scored in the lowest two categories, 1 or 1.5, on the MERSQI 
tool, see Table S1. A single relevant randomized controlled study, 
scoring 3 on the MERSQI scale, was identified for inclusion; this 
reported improvements in control and intervention groups post 
intervention. Two randomized controlled studies did not include 
a pre-intervention arm, thus scoring 2 on the scale and making 
comparison of post intervention data less robust. The results of 
these studies showed mixed outcomes both post intervention and 
at follow up. However it is interesting to note that some scores 
deteriorated between the post intervention and follow up, i.e. 
PFAQ at +10 weeks post in Moriello et al. (2005) and Kogan's at 
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teaching, although Diachun et al. report that qualitative feed-
back indicated changes in attitude and an increase in students 
taking geriatrics after the intervention. Conversely in the Kwon 
et al. (2017) pre/post/follow-up study a decrease in scores on the 
semantic differential scale SSD immediately post intervention was 
reversed at follow up one week later after a group debrief and 
discussion about the experience of wearing the age suit had taken 
place. This would indicate that post intervention discussion is im-
portant to help students ‘make sense’ of the ageing experience 
and discuss any issues it has raised. This was further highlighted 
in the Robinson and Rosher (2001) paper whereby students ex-
perienced the simulated difficulties encountered by some older 
people, e.g. lacing shoes, but in contrast to other studies, they 
also explored and discussed possible adaptations which could be 
made to improve functioning, e.g. using contrasting laces to retie 
shoes. Results were significant only on the instrumental subscale 
of the ASD scale, which may reflect the focus on possible change 
and adaptation by older people, strongly emphasized in the teach-
ing. However qualitative feedback suggested students found 
the experience highly beneficial and had changed their point of 
view when looking at older people. In some studies, (e.g. Diachun 
et al., 2006; Henry et al., 2007) where quantitative scales did not 
pick up changes in attitude post intervention, qualitative findings 
indicated that there had been changes in attitude as a result of the 
study. This may indicate that the scales used were not sensitive 
enough to pick up the changes and suggests the need for mixed 
methods to more fully understand the impact of interventions.
3.3 | Outcome measurement scales
Eleven different scales and modified scales, together with five lo-
cally developed scales/feedback questionnaires were used to evalu-
ate the programs. This makes comparison of results problematic as 
there is inconsistency in both the effect being measured and the as-
sessment criteria.
3.3.1 | Attitude measures
The four most commonly used attitude scales, Aging Semantic 
Differential (ASD), Kogan's Attitude Towards Older People Scale 
(KAOP), Palmore's Facts on Aging quiz/Adapted Palmore (PFAQ) and 
Maxwell-Sullivan's Attitude Scale (MSAS)/Adapted MSAS all have 
inherent weaknesses. The ASD is considered to be outdated and 
the original validation process was flawed, assessing only attitudes 
towards older men (Polizzi, 2003). KAOP is felt to contain archaic 
language which may not be relevant to today's younger people and fur-
ther, has been accused of confounding attitudes with knowledge and 
beliefs (Ayalon et al., 2019). PFAQ has been discredited as a measure of 
attitudes, again confounding attitudes with knowledge and there have 
been concerns about the reliability and validity of the original MSAS 
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currently no reliable and well validated data collection instrument to 
assess student's attitudes to older people (Wilson et al., 2018) and this 
is an area where more research would be warranted.
3.3.2 | Empathy measures
The most often used scales of this measure were the empathy sec-
tion of the MSAS and the JSE-HPS. Both these scales focus on em-
pathy in a medical setting, which make them suitable for use with 
health and social care students, however the MSAS still suffers from 
issues regarding its validity, as discussed above.
3.3.3 | Anxiety measures
Only one validated anxiety measure, the Anxiety about Ageing Scale 
(AAS) was used in the papers included in this review and this is an 
area which has often been overlooked in the studies to date.
3.4 | Attitudes/empathy/anxiety
Findings reported in some of the papers indicate that whilst expe-
riencing simulated ageing can increase empathy for older people 
amongst students, it can also increase anxiety and worsen attitudes. 
This may be due to the increased insight produced by the ageing sim-
ulations, but also the concomitant realization of what may happen in 
older age and the reinforcement of negative stereotypes. There is a 
balance to be struck between enabling students to understand the 
difficulties some older people will experience, but also ensuring the 
wider context is included and highlighting the experiences of older 
adults in good health. Some studies (Bennett et al., 2016) have in-
cluded interactions with older people in good health, to balance the 
teaching, others have asked participants to consider wider aspects 
of ageing well or how to overcome some of the difficulties they ex-
perienced in the study (Robinson & Rosher, 2001).
3.5 | Ageing games versus ergonomically designed 
age suit
The studies included in this review employed a wide range of 
simulation equipment, from single pieces, such as vision impair-
ment goggles, through multiple simulation items used in an age-
ing game to the full named ‘age-suits’. Six studies used a full age 
suit (see Table 1 for a description of ergonomically designed age 
suits), four studies employed the Geriatric Medication Game, four 
the Ageing Game, two other ageing games/role play and one used 
the Ageing nursing game. The remaining six studies focussed on 
delivering the ‘ageing experience’ through a series of physical ac-
tivities carried out whilst wearing ageing simulation equipment. 
The range and diversity of equipment used and the wide vari-
ety of interventions employed makes it difficult to identify which 
specific pieces or combinations of equipment are most informa-
tive and have an impact in changing attitudes to older people.
3.6 | Length of interaction
Interventions included in this review offered students the ‘ageing ex-
perience’ for between 10 min and 6 hr, over a period of one afternoon 
to several weeks. Whilst there was no conclusive evidence as to the 
optimal length of the simulation, there is a balance to made between 
ensuring the interaction is long enough to provide a worthwhile expe-
rience, but as the interventions can be labour intensive, not so long as 
to make usage cost prohibitive. Further, longitudinal studies whereby 
pre and post intervention results were reassessed at a later time, were 
important in exploring the long-term effect of any attitude, empathy 
or anxiety changes resulting from the interventions.
3.7 | Location of studies
Most studies were carried out with US or Australian students, with 
only a small number of studies focusing on UK students. There was 
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also an absence of any study exploring the use of age suits inter-
nationally, or indeed across different locations in the same country. 
This would allow comparison of age simulation equipment across dif-
ferent cohorts and cultures.
3.8 | Age of study participants
This review focussed on the use of ageing simulation with Health 
and Social Care students and as expected most of the participants 
were under the age of 25 years and most were female. There may 
be a wider range of responses if older participants and males were 
included.
3.9 | Quality assessment
Studies included in this review had a MERSQI score ranging from 6.5 
to 11.5, with a mean score of 9.11 (SD 1.65) across all the studies. For 
a complete breakdown of the scores see Table S1. The mean score 
of included qualitative studies was 6.5 (SD 0, max 15), mixed meth-
ods studies 8.63 (SD 1.71, max 18) and quantitative studies 9.81 (SD 
1.22, max 18). The single group studies had a mean score of 7.21 (SD 
0.95), single group pre and post design 9.68 (SD 1.19), two-group 
non-randomized studies and randomized controlled trials both 10.50 
(SD 0 and SD 1.41 respectively).
4  | DISCUSSION
This mixed method review aimed to identify and synthesize re-
search using ageing simulation equipment and examine its impact 
on attitudes, empathy and anxiety levels of health and social care 
students regarding their interactions with older people. Evidence 
included indicates that in general the use of ageing simulation 
equipment has a positive impact on student's empathy levels, a 
more mixed impact on attitudes and a somewhat negative impact 
on their anxiety levels, although the evidence for this was very 
limited. Most studies recognized the usefulness of including ex-
periential teaching regarding older people's experience of ageing 
in changing student's understanding of the challenges some older 
people will encounter.
Included studies were most commonly single group pre and post 
intervention studies (11 studies), a design which may threaten in-
ternal validity and increase the risk of bias in the data. Further, only 
five studies included a control group, randomized or otherwise, high-
lighting the need for further high-quality research to clarify the im-
pacts of using ageing simulation equipment. It is interesting to note 
that in several studies (e.g. Diachun et al., 2006; Henry et al., 2011; 
Kwon et al., 2017) researchers found no significant change to stu-
dent's scores on attitude scales after using the equipment, nonethe-
less in subsequent interviews/discussions participants reported that 
the experience had a high impact. This may be due to a current lack 
of suitable and effective measures to assess the changes in attitude, 
i.e. the scales are not sensitive enough to change, or they are locally 
developed unvalidated scales and this is an area where development 
would also be beneficial. Furthermore, this highlights the benefits of 
using mixed methods studies which can explore impacts both quan-
titatively and qualitatively, providing richer insights into the experi-
ence of using ageing simulation equipment and the impacts of such 
an intervention.
In terms of simulation equipment, it was difficult to draw any 
conclusions as to which afforded the most authentic experience 
due to the wide and complex range of equipment used. However, 
to allow comparisons across data sets, e.g. in different settings, or 
cohorts of participants it would be advisable to use a standardized 
ergonomically designed age suit in research studies to minimize bias 
in delivery of the simulation.
A further factor which may influence the outcome of interven-
tions is the length of time participants are able to experience the age-
ing simulation. Some studies in this review (e.g. de Abreu et al., 2017) 
offered participants a short 10–15 min experience with the ageing 
simulation equipment and this may be considered insufficient time 
to become accustomed to the equipment and to fully interact with 
the experience. In contrast other studies offered participants a full 
or half day in the suit (e.g. Bennett et al., 2016; Chen et al., 2015b), 
allowing them to become familiar with the equipment and encounter 
a wider range of experiences. However, this may prove prohibitive if 
the numbers of students using the suit is high, therefore there is a 
trade-off to be made between the amount of time/resources avail-
able and the need to provide a worthwhile experience. Concomitant 
with the timing of the intervention is its location and the importance 
of a high-fidelity setting. This may be a simulation suite set up as a 
realistic health and social care, or community setting or alternatively 
as in some studies (e.g. Seung, 2017) where participants were en-
couraged to go into the community and interact with people outside 
the study group. Increasing the fidelity of the interactions helps to 
provide a full range of experiences whilst wearing the age suit and 
enables the simulation to be as realistic as possible.
Two longitudinal studies included in this paper provided inter-
esting findings in that the first study (Diachun et al., 2006) illus-
trated how the positive effects of simulation can drop off over time. 
This suggests it would be beneficial to provide repeated exposure, 
rather than viewing the simulation as a one-off stand-alone inter-
vention, perhaps in each year of training, to reinforce and maintain 
any changes brought about during the exercise. This would further 
help to embed the needs of older people into participant's thinking, 
sustaining the impact and helping to ensure the benefits become an 
integrated part of future professional health and social care staff's 
thought processes and behaviour.
The second longitudinal study (Kwon et al., 2017) was also instruc-
tive in that a debrief and discussion was included before the follow up 
stage. Although participant's attitudes had become more negative im-
mediately following the intervention, once they had the opportunity 
to discuss the experience with other participants and reflect on the 
impact, their attitudes became significantly more positive.
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The study (Robinson & Rosher, 2001) which included discussions 
and testing of ideas aimed at overcoming some of the simulated de-
ficiencies could also be an exemplar as to how to incorporate ageing 
simulation activities in the wider scheme of teaching. As some of 
the other study findings indicate (Henry et al., 2007), interventions 
in isolation can lead to more negative attitudes and higher anxiety 
amongst students, as they become aware of the realities some older 
people experience. Nevertheless, by reframing the experiences in 
the wider context of ageing, with for example concurrent teaching 
on the myths and misconceptions of ageing and presenting them as 
challenges which can be overcome with care and compassion, this is 
expected to enable participants to reflect on the experiences with a 
more positive holistic perspective.
These findings are in line with effective learning strategies 
as outlined in Macaden et al. (2017), including four stages sug-
gested when conducting simulation training: a pre-briefing session 
clearly outlining the purpose of the simulation activity and the in-
tended learning outcome, a well-equipped and resourced simula-
tion environment where to practice, time built in to the session 
for reflection followed by an interactive discussion and debriefing. 
Although conducting ageing simulations, can be time and resource 
intensive and have been criticized by some (e.g. Bennett, 2014) 
for being patronising and an unrealistic experience of ageing, they 
have a valuable place as part of a range of interventions/teaching. 
This review has shown that outcomes can help to foster a deeper 
understanding of the experiences some ageing people encounter 
and embed more positive attitudes and empathy into staff of the 
future. Indeed, the use of age suits and ageing simulation may ben-
efit other staff in the health and social care system and consid-
eration should be given to the impact this simulation experience 
could afford if it changed the attitudes of health and social care 
staff across the board.
4.1 | Limitations
It is evident that there is a lack of high-quality robust research regard-
ing the impact of using ageing simulation equipment to influence at-
titudes and empathy amongst health and social care students. Much 
of the research included in this review used ageing simulation equip-
ment as part of either an ‘ageing game’ or a wider teaching mod-
ule, making it difficult to assess the specific contribution the ageing 
simulation equipment made to the outcomes.
Only papers written in English were included in the current 
review, which may have led to the exclusion of important studies, 
in particular there are several studies on the use of ageing simu-
lation equipment arising from Asia (e.g. Choi & Park, 2009; Jeong 
et al., 2010) and these may add to the body of research but are out-
side the scope of this review.
Further, grey literature and non-academic pieces were excluded 
from the review, although there are several reports of age suits 
and simulation equipment being used in health care and business 
settings (Fowler, 2016; Lidz, 2015; Newman, 2016; Platell, 2014; 
The Press Association, 2011) but these do not include evaluation 
of the impact of wearing the suit on the participants.
5  | CONCLUSION
Evidence from this review suggests that ergonomically designed 
age suits and age simulation equipment can have a positive im-
pact on student's attitudes and empathy when interacting with 
older people. Whilst there needs to be more high-quality research 
undertaken in this area, there are several key findings from the 
studies included in this review which should be considered when 
teaching students and staff about working with older people. 
Principally: clarity in the aims and outcomes of the simulation, use 
of high-fidelity equipment and realistic setting, adequate length of 
intervention to maximize the experience balanced against avail-
able time and resources, the benefit of discussion and debrief at 
the end of the simulation, regular maintenance of the experience 
through multiple sessions over a longer time period, integration 
of the experiential learning into the wider context of traditional 
teaching and reflection around how the learning can be used to 
close the practice–theory gap and enhance the care of older peo-
ple in all settings.
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